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Abstract: The tetracyclic compound 18, possessing the stcmodane skeleton, was synthesized from 1.4~cyclohexanedione mono- 

ethylene ketal 7. The key steps, 6+5 and 16+1X, involve intramolecular Dicls-Alder reaction. 

Because of unique carbon skeleton and alleged medicinal propertics of Stemodia maritimu L,’ the stemodane group of 

diterpcnoids has received considerable attention as targets for synthesis.2 Hcrcin we report an efficient synthesis of the stemodane 

nucleus 18, as part of a study directed toward the total synthesis of stemodin 1. Our strategy based upon the synthetic analysis is 

shown below. Namely, the intramolecular Diels-Alder reaction of the tricnc 6, obtained from 7, would give the tricyclic ketone 5, 

which could be transformed into 3 via the aldehydc 4. The second intramolecular Dicls-Alder reaction of 3 would afford the tctracyclic 

compound 2, convertible into stcmodin 1. 
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In order to explore the t’casibility 01’ the designed synthetic strategy. stcrcocontrolled synthesis of 1X WdS lirst examined as a 

model expcrimcnt for the construction ol’2. The requisite tricnc 6 loor the initial Dicls-Alder reaction wds readily prcparcd as described 

below. A commercially availahlc 7 was convcrtcd into the alcohol II in the usual manner (I. (Et0)2P(O)CH2C02Et / NaH in DME, 

2. H2/ 10% W-C in EtOAc, 3. LAH in THF, 9.5% OVCIBII yield), which was l’ollowcd by oxidation3 with SO3,Py / DMSO in the 

prcsencc of Et3N to al’rord the aldchydc 9 (77%). Sclcctivc prcporation of the (E)-dicnes, dcvelopcd by Yamamoto4 
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(Ph2P(O)CH$H=CH2 / “BuLi / HMPA in THF), was applied to Y to give rise to 10 (61 %k5 which was convcrtcd into the tricne 6 

in three steps (1. 10% HClO4 in THF, 2. HCO2Et / NaH in C6H6, 3. Bz20 / Py / DMAP in CH2CI2. 87%). Heating 6 in the 

presence of a catalytic amount of mcthylenc blue” in o-dichlorobcnzcne at 180 “C for 6 h produced a mixture of two tetracyclic 

compounds (5 and 11) and the isomcrization product 127 (70%) in a ratio of 7 : 1 : 0.5. The structure of the major component 5 was 

dctcrmined by X-ray analysis8 
Scheme 2 
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The preferred formation of 5 could bc due IO a “conccrtcd but nonsynchrono&’ transition state for the cyclization,6b*Y The 

stcric congestion between the olefinic hydrogen and the axial hydrogen in the nine mcmlxrcd ring transition state 13b, first partially 

formed, makes it less favorable than the altcmativc transition state 13~ which affords the dcsircd product 5. 
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Our synthetic efforts wcrc next focused on the ring opening and subscqucnt introduction of dicnc and dicnophilc portions for 

the second intramolecular Diels-Alder reaction. Toward this end, the carbonyl moiety of 5 was rcmovcd by Wolff-Kishner rcductiontO 

and the resulting alcohol was transformed into the kctonc 14 in two steps (I. H2 / 10% Pd-C in EtOAc. 2. PCC / SO2 in CH2C12. 

68%). The treatment of 14 with Vedqs’ rcagcnt ‘I in THF (-78°C. 15 h), followed by oxidation with Pb(OAc)4 in McOH-CgH6(t:3 

V/V) at 0°C for 1.5 h g~vc 15 (35 o/o). After Wittig reaction in the same manner as previously, tmnsformauon of the resulting ester to 

the trienc 16 was carried out by two steps, mcthylation with McLi (28%)t2 and dehydration with SOCl2 in Py (86%). An 
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intrumolccular Diels-Alder ma&on was conductcxi in the prcscncc of mcthylcnc bit&’ in lolucnc ill 220 ‘C for 96 h in a sczdcd lube 10 

produce the tctracyclic compound 18 in 89% yield as u sin& product. The stcrcochcmistry of 18 was dcduccd on lhc prcfcrcncc of the 

cxo-conformer 17 in the transition state during Ihc thcrmolysis and the spectral cvidcncc of 1Y; particularly due to the similarity 01 

the half-band width (Wh/2=1.00 Hz) of the angular methyl group with the proposcd18 thal (Wh/2=0.91 Hz) of lhc methyl group 

possessing two anticoplanar protons at tbe Cl0 position in Iruns-dccalin dcrivadvcs. 

Scheme 3 
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Application of this novel mclhtdology to lhc synthesis of slcmodin 1 is in progress. 
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